industry has this capability now. (2) Requiring travellers to pay the cost of the nuisance they cause to airport communities. (3) Restoring the right to sue for avoidable nuisance from aircraft now that reasonable remedies are available. (4) Stopping noisy night flights at urban airports so that the captive populations can enjoy the right to sleep in peace. This would not be too onerous. At Heathrow, for example, there is an average of only seventeen jet flights per night.' (5) Expediting the building of the new London airport so that existing London airports may be relieved before 1980. Two future prospects should be mentioned. I am proud of Concorde but horrified to think that it will be still making its hideous noise twenty years hence, long after the present noisy aircraft will have been replaced by more neighbourly machines. On the other side of the balance one has to consider the entente cordiale and the thousands of employees. Even so, I would have thought the latter could be more usefully engaged in building really quiet aircraft which would sell like hot cakes and serve so many more than the relatively few businessmen who will pay to fly in subsidized supersonic transports. In this context the Concorde project might be considered a misuse of public funds.
The advent of vertical take-off aircraft will eventually be extremely convenient, but not until their noise has been tamed so that they can be used from city centres at lower noise levels than those proposed at present (77 dBA). This is a long and expensive way off. Short take-off aircraft are much nearer and airport authorities wish to build new runways for them which they say will relieve nuisance at existing airports. The converse could be more likely, for this could allow more room to bring in more heavy, noisy, transcontinental aircraft on existing runways. The local authorities have asked the Government only to consider new runways if these can be used to contain and reduce the excessive and intolerable nuisance at existing airports.
Noise Standards
The standards generally used in this country are based upon the recommendations of the Wilson Committee (1963) The Sea and Man Some of the earliest research we carried out, which is still being pursued as a consequence of its further developments, concerned the problem of the diffusion of bacterial pollution in the sea. Bacteria ejected by rivers and main sewers are dispersed in the sea in accordance with mathematical laws difficult to demonstrate. We concentrated on determining these laws, which would permit the forecasting of the diffusion, Library & Lay Section depending on the rate of bacterial discharge into the sea by the rivers and main sewers. The study consisted of two parts: first, colouring and radioactive tracer techniques were used in bacterially polluted water outflows; and secondly, bacteria were genetically marked so that they could be found again at a distance from the coast and their pattern of disappearance studied, since terrestrial bacteria find it difficult to survive in the marine environment.
From this study we have been able to formulate not only the mathematical laws of dispersion and diffusion but also a general theory on the selfpurifying capacity of the sea. In fact, the sea in its present state represents a balance between its own self-defence capacity and the polluting elements to which it is subject. Independently of these data collected in the sea itself, we have also been studying these diffusion laws by simulating the main factors in a hydraulic tank, i.e. the 'density currents', the drift currents of the surface waters subjected to the winds, the structure of the sea bed and its contours. We have thus been able to make a series of observations complementary to those made in situ, enabling us to get nearer to the mathematical laws characteristic of the diffusion process and hence to make preliminary studies for the setting up of outfalls; we have also obtained valuable information from these exploratory studies on what must be done when a sewer has to be built or a river diverted from its former natural bed. This methodology permits great possibilities in the rational control of the environment. I shall return to these possibilities and their practical application at the end of this report.
Another important aspect of research into bacterial diffusion is the study of the marine aerosols which arise from the action of the wind. These aerosols can carry marine pollution on to the land after drifting over the surface waters. Waste water is basically fresh water of low density, and consequently circulates mainly on the surface of the sea, which is rich in polluting bacteria. Winds coming off the sea pass on to land carrying with them microdroplets which are themselves carrying bacteria. We have studied this phenomenon in situ and have shown that, in fact, bacteria and even phytoplankton, more or less toxic and irritant, were carried for significant distances over land. Physicists have demonstrated (and we only augmented their findings from the biological standpoint) that quantities of marine salts are shed over the continents through the motion of these marine aerosols. It is important to know that the bacteria carried in these aerosols can be a cause of contamination in coastal populations when the wind is blowing from the sea and the sea is polluted.
Another line of research that we have been pursuing since 1961 concerns the biology of plankton and its relation to the self-purifying capacity of the sea; this largely centres on the detection and chemical analysis of antibiotic elements produced by phytoplankton. Some years ago we showed that phytoplankton secretes elements with quite strong antibacterial action over a very wide spectrum. We have so far screened more than sixty species of phytoplankton, about 30 % of which are antibiotic producers. Of the more productive species, we noticed that Asterionella japonica or Asterionella notata produce particularly active elements. Those we have brought out and isolated are, in the case of Asterionella japonica, divided into two kinds, because phytoplankton secretes two antibiotic elements. The first is a nucleoside that we isolated and whose chemical structure we partly showed; it has a molecular weight of 245 and is structurally similar to puromycin, one of the lately discovered antibiotics. The second is a long-chain unsaturated fatty acid with a polar oxygen group and a molecular weight of 294. These antibiotic elements have a particular specificity; they often act in a field where the other known antibiotic elements act very poorly. For example, they destroy bacteria of the clostridium species.
The specifically marine bacteria directly concerned with those biological cycles peculiar to the marine environment may synthesize antibiotic substances whose main characteristics seem to be their macromolecular structure. We have in fact demonstrated the release of such antibiotics within the ambient environment, by some of the bacterial species belonging to the most representative kinds of the marine microflora. For example, one of my assistants has isolated out of a pseudomonas and several marine chromobacteria a lipo-polysaccharide loosely bound to the bacteria membrane and antagonistic to the terrestrial bacterial flora.
The marine environment, like the terrestrial one, is therefore rich in elements regulating the interspecies processes; important among these are factors inhibiting the development of terrestrial bacteria which are discharged into the sea. The result of these interactions is to keep the marine environment in biological balance in spite of the constant introduction of large numbers of terrestrial bacteria. So far, we have not studied the antiviral capacity of these antibiotic elements, but other workers in this field have shown that sea water, with the various elements it contains, does have antiviral activity.
In some respects the marine environment is like a body, the elements of which represent, as in the human body, a series of cells with important mutual interactions. Thus we have noticed that marine plankton does not constantly produce antibiotic elements, the secretion actually being regulated by factors depending on inter-species Proc. roy. Soc. Med. Volume 65 April 1972 10 relations. In fact, we have shown that at certain times of the year, Asterionella japonica secretes antibiotic elements, particularly nucleoside, whilst at other times of the year this nucleoside production disappears. We then demonstrated the connexion of this nucleoside production with the chemical structure of the sea and, by means of a systematic study of sea water, were able to show that the presence of certain substances in the sea is a positive signal to Asterionella japonica either to secrete these antibiotic elements or to abstain from so doing. By means of numerous experiments, we have shown that at certain times of the year the sea grows richer in one group of phytoplanktonic species, the dinoflagellates, which produce, in very low concentration, elements that we identified as proteins (Aubert M, Aubert J, Gauthier M & Pesando D, 1967, Revue internationale d'oc&nographie medicale, 6-7, 43; Aubert M & Pesando D, 1971 , Revue internationale d'oceanographie medicale, 21, 5). These proteins when released within the sea and meeting at great distance the swarms of Asterionella japonica, are capable of stopping their secretion while in process. Since these proteins exist in such low proportions we can consider them as 'signals' in the sense used by systems analysts. In fact it is a regulating phenomenon which, by the process of inter-species relations, keeps the biological balance. This is the first time that a chemical mediator has been demonstrated to have a long long-distance action; we have called such agents 'chemical telemediators'. Chemical mediators, in fact, may be regarded in two ways: we can consider the antibiotic matter produced by a plankton, which stops the bacterial proliferation of the terrestrial bacteria when ejected into the sea, as a chemical mediator of the primary type; but in the case of the telemediators originating from dinoflagellates which stop the diatoms' secretion which is active against the terrestrial bacteria, we are facing a chemical mediator of the secondary type whose action is threefold. This threefold action is very interesting for the understanding of the biological balance of the sea, and is one of the most important results of our work on the plankton-secreted antibiotic problem and the maintaining of the biological balance.
We now come to the important problem of chemical pollution. This comes from industrial factory effluent which contains not only organic matter but also, more important, metallic salts of unquestionable toxicity such as mercury, cadmium, copper, &c. It is important in this context to study the influence of chemical pollution on marine life, but an even more serious problem is the transmission of these chemical toxins to man by consumption of marine material. From studies of marine radioactivity we know that the marine world, due to the biological chain effect (marine species live on one another, from the phytoplankton to the final consumer of this biological chain) transmits this toxicity and increases it at each link by fixation and concentration phenomena. Consequently man, as final consumer of the marine biological chain, runs a very important risk. In order to study this incompletely known phenomenon, it has been necessary to build up in the laboratory a marine biological chain consisting of phytoplankton, zooplankton, fish and fisheating mammals. We now have such a system permanently running which permits testing of the toxicity of industrial effluents. For the mammal we use the white mouse which we feed on fish, which live on zooplankton which in turn is fed on phytoplankton which we are cultivating and intoxicating. In the same way as we have carried out in recent years a 'general inventory of the French sea-shore bacterial pollution', we have now compiled an inventory of all the dangerous outfalls of waste water into the sea by factories and have measured this toxicity and its transmision to mammals and final consumers.
So, being acquainted with the fundamental laws of bacterial diffusion in the sea together with those of direct or transmitted chemical polution, we can make predictions on the dangers of bacterially and chemically polluted effluents to marine productivity as well as in the public health field. As a result, we may ask the appropriate authorities to apply this knowledge when they make plans for the control of the environment, thus helping us to preserve our marine riches while giving mankind the possibility of using them to the full, for bathing, water-sports, fishing, shell cultivation, marine breeding, &c.
Finally it must be remembered that the preservation of life on earth is bound up with the maintenance of the ocean's biological balance.
Mr Eldon Griffiths MP (House ofCommons, London S WI)
Perspectives on Pollution
We have all seen and heard reports on television and radio of ecological catastrophes. We are told of the ways in which we are gradually poisoning ourselves by products of our material affluence. The Government takes all this seriouslywe are concerned, not complacent. However, the current story of the environment in this country is one of improvement, not deterioration. Thus, our air is cleaner and our rivers less polluted than they were 50, 20 or even 10 years ago. Nor have we just stumbled on the problemas a nation we have been positively applying ourselves to it for many years. We do not, therefore, have to produce sweeping new legislation or
